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ABSTRACT : 

PROBLEM TO BE SOLVED: To obtain a rubber composition for 
refrigerator seals 

which has a good sealing property, an excellent resistance to 
chlorof luorocarbon refrigerants and an improved adhesion strength to 
metal 

members for seals, and to provide a refrigerator seal using the same. 
SOLUTION: The rubber composition for refrigerator seals contains 

an 

ethylene/propylene rubber, a peroxide vulcanizing agent, a 
bifunctional 

vulcanizing auxiliary agent or a polybutadiene and carbon black . The 
refrigerator seal is obtained by vulcanizing and bonding a rubber 
molded 

product, obtained by molding the rubber composition, to a metal 
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member via a 

■silicone adhesive layer. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the seal for refrigerators for sealing a chlorofluocarbon system 

refrigerant, and the rubber constituent for it. 

[0002] 

[Description of the Prior Art] In the compressor for refrigerators of cooling systems, such as an air conditioner, 
or an air conditioner etc., many seals (it is hereafter called "the seal for refrigerators".) are used as a seal object 
for refrigerant leakage prevention. Although the thing of various gestalten as such a seal for refrigerators is 
known, while carrying out vulcanization adhesion of the rubber preforming object which is not vulcanized 
[ which used the rubber constituent for seals for the metal member for seals for vulcanization adhesives 
especially with spreading and the thing which carried out printing ], generally the seal for refrigerators 
manufactured by fabricating a rubber preforming object to a rubber moldings is known. The above-mentioned 
metal member for seals puts what performed chemical film processing in the metallic ornaments created with 
the cold rolled steel plate. 

[0003] It is required that it should have many mechanical properties for presenting seal nature good as a seal for 
refrigerators that the rubber moldings in such a seal for refrigerators is excellent in hardness, elongation, tensile 
strength, etc., and its compression set is small fundamentally. Moreover, it is hard to expand with the refrigerant 
which is the object to seal in a rubber moldings, and it is required to generate neither a blister nor a crack by 
contact to this refrigerant. As a refrigerant, although CFC12 (CC12F2) has mainly been used conventionally, 
fluoro hydrocarbons, such as HFC134a (CH2FCF3) which destruction of the ozone layer by chlorofluocarbon 
serves as an environmental problem, changes to CFC12, and does not destroy an ozone layer, are used 
increasingly. Therefore, the rubber moldings in an oil seal member is required to have resistance from 
chlorofluocarbon system refrigerants mentioned above, such as HFC 13 4a and CFC12. 
[0004] As a rubber ingredient used for a seal for refrigerators which was mentioned above, although nitrile 
rubber and hydrogenated nitrile rubber are known, from a viewpoint of blister-proof nature, the problem still 
remains. Moreover, as a rubber ingredient with comparatively good blister-proof nature, although ethylene- 
propylene-diene rubber (EPDM) has been examined, an adhesive property with the above-mentioned metallic 
ornaments is bad, and there is still a problem in the activity as a rubber moldings for seals. 
[0005] Moreover, with the conventional seal for refrigerators, though it had seal nature with a good rubber 
moldings, and the resistance over a chlorofluocarbon system refrigerant, the chlorofluocarbon system 
refrigerant was accumulated in the adhesives layer between a rubber moldings and a metal member, the 
adhesion interface between a rubber moldings and an adhesives layer exfoliated gradually by this, and there was 
a problem peeling is accepted to be between this metal member and this rubber moldings. Moreover, a 
chlorofluocarbon system refrigerant permeates in a rubber moldings, and also when a rubber moldings expands, 
exfoliation of the above-mentioned adhesion interface advances. If exfoliation of such an adhesion interface 
advances further, the problem which a blister generates in a rubber moldings with an exfoliation part as the 
starting point will also arise. 
[0006] 

[Problem(s) to be Solved by the Invention] The object of this invention is offering the rubber constituent for 
refrigerator seals which has good seal nature and the outstanding resistance over a chlorofluocarbon system 
refrigerant, and can strengthen adhesion with the metal member for seals more, and the seal for refrigerators 
using it. 
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[0007] 

[Means for Solving the Problem] this invention persons came to complete this invention, as a result of inquiring 
wholeheartedly, in order to solve the above-mentioned technical problem. That is, this invention is as follows. 

(1) The rubber constituent for refrigerator seals containing ethylene-propylene system rubber, a peroxide 
vulcanization agent, the vulcanization assistant of two functional groups and/or polybutadiene, and carbon 
black. 

(2) The seal for refrigerators with which it is the seal for refrigerators which equips the above (1) with the 
rubber moldings which fabricated the rubber constituent of a publication, and vulcanization adhesion of the 
above-mentioned rubber moldings is carried out through a silicon system adhesives layer at a metal member. 
[0008] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. The rubber constituent for 
refrigerator seals of this invention contains ethylene-propylene system rubber, a peroxide vulcanization agent, 
the vulcanization assistant of two functional groups or polybutadiene, and carbon black, the "ethylene- 
propylene system rubber" in this invention — the duality of ethylene and a propylene — EPM (ethylene- 
propylene rubber) which is a copolymer, EPDM(s) (ethylene-propylene-diene rubber) which are the ternary 
polymerization objects of ethylene, a propylene, and the diene monomer for bridge formation, and such mixture 
are pointed out. Above EPM and EPDM are obtained by the usual polymerization means, and there is no 
definition special to the means. 

[0009] When the ethylene-propylene system rubber used for this invention has a diene component, especially 
the content of the diene component to the whole rubber is not limited. Especially as a diene monomer used, 
although not limited, it is desirable from a viewpoint of a vulcanization rate for ethylidene norbornene, a 
dicyclopentadiene, 1, 4-hexadiene, a methyl tetrahydro indene, 5-methylene-2-norbornene, 5-(2-methyl-2- 
butenyl)-2-norbornene, etc. to be mentioned, for example, and to use ethylidene norbornene and a 
dicyclopentadiene especially. The diene monomer may be using independently what was illustrated above, and 
although illustrated above, it may be using two or more sorts from inside. 

[0010] Although there is especially no limit, as a peroxide vulcanization agent in this invention for example o- 
methyl benzoyl peroxide, screw (3, 5, and 5-trimethylhexanoyl) peroxide, Lauroyl peroxide, benzoyl peroxide, 
t-butylperoxy perpivalate, T-butylperoxy2-ethylhexanoate, t-buthylperoxy isobuthylate, Dicumyl peroxide, 1, 3- 
screw (t-butyl PAOKI seesaw propyl) benzene, 2, the 5 -dimethyl -2, a 5-di-tert-butyl peroxide-hexane, 2, the 5- 
dimethyl -2, 5-di-tert-butyl peroxide-hexyne -3, di-t-butyl peroxide, etc. are illustrated. Since it says that it is 
suitable for the temperature conditions of compression molding especially, 1 and 3 -screw (t-butyl PAOKI 
seesaw propyl) benzene or 2, the 5-dimethyl -2, and a 5-di-tert-butyl peroxide-hexane are desirable. 
[001 1] As for the blending ratio of coal of a peroxide vulcanization agent, it is desirable that it is 1 weight 
section - 10 weight section to the ethylene-propylene system rubber 100 weight section, and it is more desirable 
that it is 1 weight section - 5 weight section. It is in the inclination inferior to the adhesive property at the time 
of the blending ratio of coal of a peroxide vulcanization agent pasting up the rubber moldings obtained from the 
rubber constituent concerned later mentioned as it is under 1 weight section to the ethylene-propylene system 
rubber 100 weight section with a metal member. Moreover, even if the blending ratio of coal of a peroxide 
vulcanization agent blends exceeding 10 weight sections to the ethylene-propylene system rubber 100 weight 
section, since improvement in the engine performance is not found, it is meaningless. 
[0012] As a vulcanization assistant of two functional groups in this invention, although there is especially no 
limit, diaryl system vulcanization assistants, such as JIMETA acrylic vulcanization assistants, such as JIMARE 
imide system vulcanization assistants, such as N and N'-m-phenylene bismaleimide, and ethylene glycol 
dimethacrylate, and diaryl phthalate, are illustrated, for example. Especially, it is desirable to use a JIMARE 
imide system vulcanization assistant from the reason of the physical properties of vulcanization nature. 
[0013] When it changes to the vulcanization assistant of two functional groups in this invention and the 
vulcanization assistant of one functional group is used, since there are few vulcanizing points, there is a 
possibility that a good adhesive property may not be acquired on the occasion of adhesion with the rubber 
moldings and metal member through the adhesives mentioned later. Moreover, since it will be consumed by 
vulcanization of rubber in the case of adhesion with the rubber moldings and metal member which minded the 
adhesives mentioned later since the vulcanization rate was too quick before an adhesion reaction occurs if it 
changes to the vulcanization assistant of two functional groups and the vulcanization assistant of three 
functional groups is used, there is a possibility that an adhesive property good also in this case may not be 
acquired, the firm adhesive property which a radical distributes to an adhesion interface and is later mentioned 
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in order to have a moderate vulcanizing point in this invention and to use the vulcanization assistant of two 
functional groups with a slow vulcanization rate and a long radical life - a seal — public funds ~ it is thought 
that it is realizable between group members. 

[0014] When using the vulcanization assistant of two functional groups, it is desirable to carry out 1 weight 
section -10 weight section combination to the ethylene-propylene system rubber 100 weight section, and it is 
more desirable to carry out 1 weight section -5 weight section combination. It is in the inclination inferior to the 
adhesive property at the time of the blending ratio of coal of the vulcanization assistant of two functional groups 
pasting up the rubber moldings obtained from the rubber constituent concerned later mentioned as it is under 1 
weight section to the ethylene-propylene system rubber 100 weight section with a metal member. Moreover, 
even if the blending ratio of coal of the vulcanization assistant of two functional groups blends exceeding 10 
weight sections to the ethylene-propylene system rubber 100 weight section, since improvement in the engine 
performance is not found, it is meaningless. 

[0015] Moreover, in the rubber constituent of this invention, it changes to the vulcanization assistant of the two 
above-mentioned functional group, or uses together with the vulcanization assistant of the two above-mentioned 
functional group, and polybutadiene may be blended. Although there is especially no limit in polybutadiene, 1 
and 2 -polybutadiene is desirable. 

[0016] When using it, changing polybutadiene to the vulcanization assistant of the two above-mentioned 
functional group, it is more desirable that it is desirable to carry out 1 weight section -10 weight section 
combination to the ethylene-propylene system rubber 100 weight section, and it carries out 1 weight section -5 
weight section combination for the same reason as the case of the vulcanization assistant of the two above- 
mentioned functional groups. Moreover, what is necessary is just to carry out 1 weight section -5 weight section 
combination of 1 weight section - 5 weight section and the polybutadiene for the vulcanization assistant of for 
example, two functional groups to the ethylene-propylene system rubber 100 weight section to the ethylene- 
propylene system rubber 100 weight section, in using together the vulcanization assistant and polybutadiene of 
the two above-mentioned functional group. 

[0017] As carbon black used for this invention, there is especially no limit and thermal black, such as furnace 
black, such as HAF carbon black, MAF carbon black, FEF carbon black, SRF carbon black, and GRF carbon 
black, and FT carbon black, MT carbon black, is illustrated. Although two or more sorts are combined and it is 
used, as for these carbon black, it is desirable independent or to use furnace black, especially FEF carbon black 
from a viewpoint of abrasion resistance and workability also especially in the above. 
[0018] As for the blending ratio of coal of the carbon black in this invention, it is desirable that it is the 10 
weight sections - 150 weight section to the ethylene-propylene system rubber 100 weight section, and it is more 
desirable that it is the 50 weight sections - 100 weight section. The rubber moldings with which carbon black 
was obtained when under 10 weight sections were blended to the ethylene-propylene system rubber 100 weight 
section is too soft, and a possibility of becoming scarce is in a seal function. Moreover, when carbon black is 
blended exceeding the 150 weight'sections to the ethylene-propylene system rubber 100 weight section, there is 
a possibility that the compression set of the obtained rubber moldings may become large. 
[0019] Thus, the rubber moldings which fabricated the obtained rubber constituent has the good compression 
set, the hardness, tensile strength, and elongation for presenting the outstanding seal nature. That is, the rubber 
moldings in this invention is JIS. K The compression set (150 degree-Cx 70 hours) measured according to the 
measuring method specified to 6262 For example, 5.0% - about 15.0%, JIS K The hardness measured according 
to the measuring method specified to 5253 70 to about 90 JIS K The tensile strength measured according to the 
measuring method specified to 6251 is 10MPa(s) - 20MPa extent and JIS. K Elongation measured according to 
the measuring method specified to 6251 is realized to 100% - about 300%. 

[0020] Even if such a rubber moldings contacts the chlorofluocarbon system matter, it does so the effectiveness 
of being hard to generate a blister and a crack. In this description in addition, with the "chlorofluocarbon system 
matter" For example, HFC 134a (hydro fluorocarbon, CH2FCF3), Fluoro hydrocarbons and such mixture, such 
as HFC32 (CH2F2), HFC125 (CHF2CF3), and HFC143a (C2H3F3), And chlorofluocarbon system matter 
(chlorofluocarbon system refrigerant) which is generally used for refrigerators, such as CFC12 (CC12F2), as a 
refrigerant shall be pointed out. The activity as a seal object for this refrigerant leakage prevention in the 
compressor for refrigerators using for example, a chlorofluocarbon system refrigerant as one of the examples of 
an activity which seal the chlorofluocarbon system matter of the rubber moldings obtained by such this 
invention is mentioned. In addition, the above M a refrigerator" contains an air conditioner. 
[0021] Moreover, the seal for refrigerators of this invention equips the above-mentioned rubber moldings with 
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the metal member which comes to carry out vulcanization adhesion through silicon system adhesives further. 
The seal for refrigerators of this invention is formed, for example by the following approaches. First, the above- 
mentioned rubber constituent is prepared by kneading using a kneading machine or opening rolls, such as 
1NTAMIKKUSU, a kneader, and a Banbury mixer, etc. After preparation, preforming is carried out to the 
configuration near a rubber moldings using equipments, such as an extruder, and an opening roll, pre FOMA, as 
usually widely carried out in the field for the time being, and it considers as a rubber preforming object. The 
configuration and magnitude of a rubber preforming object are suitably chosen according to the object. 
[0022] Vulcanization adhesion of the obtained above-mentioned rubber preforming object is carried out at a 
metal member using silicon system adhesives. It is not limited especially as a metal member, but what 
performed surface treatment for example, by chemical film processing etc. is used for the metallic ornaments 
which processed suitably the cold rolled steel plate, the mild steel plate, and the aluminum plate into the 
configuration and magnitude according to the object using the metal press etc. that what is necessary is just 
what is generally used. Although not limited especially as the above-mentioned chemical film processing, 
phosphate coatings, such as phosphoric-acid zinc system coat processing in which it is usually widely used in 
the field for the time being, for example, phosphoric-acid zinc calcium system coat processing, phosphoric-acid 
manganese system coat processing, and phosphoric-acid iron system coat processing, are mentioned, and 
phosphoric-acid zinc system coat processing or phosphoric-acid zinc calcium system coat processing is suitable 
also in especially inside. 

[0023] Specifically as silicon system adhesives used for the seal for refrigerators of this invention, it is 
KEMUROKKU. AP-133 (load Far East company make) etc. is illustrated. 

[0024] Furthermore, although phenol resin adhesive was generally conventionally used for vulcanization 
adhesion with metallic ornaments and a rubber moldings, when the adhesives layer using this phenol resin 
adhesive slid with phase hand part material, the chip of wood was generated from the adhesives layer, and there 
was a case where the chip of wood of this adhesives layer mixed in a seal object. With the especially desirable 
seal for refrigerators of a mode of this invention with which it comes to carry out vulcanization adhesion of a 
rubber moldings and the metal member through a silicon system adhesives layer, even if an adhesives layer 
slides with phase hand part material, there is also an advantage that the above-mentioned chip of wood does not 
arise. Moreover, although how to add a silica to rubber was also conventionally learned as the adhesive 
amelioration approach of a rubber moldings and a metal member, when it was this case, there was a problem of 
being easy to pollute the metal mold for shaping. According to the seal for refrigerators of this invention, rubber 
itself does not make a silica contain but it has ** and the advantage that the adhesive property of a metal 
member improves. 

[0025] Moreover, the rubber constituent for seals of this invention is [ the rubber moldings independent which 
used this ] good also as a sealant. When forming a sealant, after kneading the above-mentioned rubber 
constituent for seals using a kneading machine or opening rolls, such as well-known INTAMLKKUSU, a 
kneader, and a Banbury mixer, etc. conventionally, it can be fabricated and obtained in a desired configuration 
using an injection molding machine, a compacting machine, an extruding press machine, etc. Especially the 
configuration of a sealant is not limited but is suitably chosen according to the objects, such as an O ring, 
packing, and a lip seal (shaft sealing). Moreover, especially definition does not have the magnitude of a sealant, 
either and it is suitably chosen according to the object. Vulcanizing to the rubber moldings which is a sealant is 
desirable, and after this vulcanization performs primary vulcanization for 10 minutes at 165 degrees C, its 
conditions of performing secondary vulcanization of 1 hour at 165 degrees C are desirable. 
[0026] By using the rubber constituent of this invention, even if it is the sealant which is a rubber moldings 
using this constituent, except for the effectiveness of strengthening adhesion, the sealant which has 
effectiveness equivalent to the effectiveness of the rubber moldings of the above-mentioned seal for 
refrigerators is realizable. Such a sealant as well as **** can be suitably used as a seal object for 
chlorofluocarbon system refrigerant leakage prevention. Moreover, similarly, the Shore A degree of hardness of 
a rubber moldings can use suitably shaft sealing [ in / that 75-95 are desirable and the Shore A degrees of 
hardness are 85-95 especially / the compressor for refrigerators ] etc. so that it may slide with phase hand part 
material. 

[0027] The rubber constituent of this invention may contain other components, such as chloroprene rubber, 
chlorinated polyethylene, butadiene rubber, nitrile rubber, and hydrogenated nitrile rubber, as an arbitration 
component in the range in which many properties of this invention are not spoiled. 
[0028] Moreover, additives, such as an antioxidant, a plasticizer, a metallic oxide, and lubricant, may be 
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suitably blended with the rubber constituent of this invention in the range which does not check the object of 

this invention. 

[0029] 

[Example] Although an example is shown below and this invention is concretely explained to it, this invention 
is not restricted to the following example. 

As a peroxide vulcanization agent, 1 and 2-polybutadiene was used as dicumyl peroxide and polybutadiene, 
FEF carbon black was used for EPDM (diene component: ethylidene norbornene) which is example 1 ethylene- 
propylene system rubber as carbon black, it kneaded with an opening roll with the following compounding 
ratio, and the rubber constituent was prepared. 
(Compounding ratio of a rubber constituent) 

Ethylene-propylene system rubber 100 weight sections peroxide vulcanization agent Three weight sections 
polybutadiene Five weight sections carbon black The rubber constituent of 75 weight **** was preformed in 
the configuration near a rubber moldings, without vulcanizing, moreover , spreading and after it carried out 
printing , and contact each rubber preforming object to this , carry out vulcanization adhesion and having 
pressed for 10 minutes in 175 - degree C metal mold , the secondary vulcanization of 1 hour give an aluminum 
plate by 165 degrees C at the metal member which come to carry out phosphoric acid zinc coat processing for 
silicon system adhesives ( KEMUROKKU AP 133 and load Far East company make ) , and the sample of the 
seal equipped with a rubber moldings for refrigerators produce . In addition, the configuration of a rubber 
moldings and a metal member and magnitude are ASTM. D429 It chose based on the convention of MethodB. 
[0030] It changed to example 2 polybutadiene and the sample of the seal for refrigerators was produced like the 
example 1 except having used the rubber constituent which carried out 2 weight sections combination of the N 
and N'-m-phenylene bismaleimide as a vulcanization assistant of two functional groups. 
[003 1] It changed to example 3 polybutadiene and the sample of the seal for refrigerators was produced like the 
example 1 except having used the rubber constituent which carried out 5 weight sections combination of the 
diaryl phthalate as a vulcanization assistant of two functional groups. 

[0032] As a peroxide vulcanization agent, 1 and 2-polybutadiene was used as dicumyl peroxide and 
polybutadiene, FEF carbon black was used for EPDM (diene component: ethylidene norbornene) which is 
example 4 ethylene-propylene system rubber as carbon black, it kneaded with an opening roll with the 
following compounding ratio, and the rubber constituent was prepared. 
(Compounding ratio of a rubber constituent) 

Ethylene-propylene system rubber 100 weight sections peroxide vulcanization agent Three weight sections 
polybutadiene Two weight sections carbon black The rubber constituent of 40 weight **** was preformed in 
the configuration near a rubber moldings, without vulcanizing. Moreover, spreading and the sample of the seal 
for refrigerators which carries out printing, each rubber preforming object is contacted to this, carries out 
vulcanization adhesion, presses for 10 minutes in 175-degree C metal mold, and is equipped with a rubber 
moldings were produced for phenol resin adhesive (SUMIRAITOREJIN —50757, product made from 
Sumitomo DEYURESU) to the aluminum plate at the metal member which comes to carry out phosphoric-acid 
zinc coat processing. In addition, the configuration of a rubber moldings and a metal member and magnitude are 
ASTM. D429 It chose based on the convention of MethodB. 

[0033] The sample of the seal for refrigerators was produced like the example 1 except having used the rubber 

constituent which did not blend the example 1 1 of a comparison, and 2-polybutadiene. 

[0034] The sample of the seal for refrigerators was produced like the example 1 except having used the rubber 

constituent which made the loadings of example of comparison 2FEF carbon black 40 weight sections, changed 

to polybutadiene and carried out 2 weight sections combination of the trimethylolpropanetrimethacrylate as a 

vulcanization assistant of three functional groups. 

[0035] [Assessment trial] 

the field which stripped the part of a rubber moldings on cutting pliers, and stripped it about each sample of the 
oil seal obtained in the examples 1-4 of the performance test 1 (adhesive property) above, and the examples 1 
and 2 of a comparison — oil seal - public funds - it investigated whether the front face of an implement would 
be exposed. The thing with exposure on O and the front face of metallic ornaments of a thing without exposure 
on the front face of metallic ornaments was made into x. 

[0036] The blister-proof nature to a chlorofluocarbon system refrigerant (chlorofluocarbon 134a) was seen 
about each sample of the oil seal obtained in the examples 1-3 of the performance test 2 (blister-proof nature) 
above, and the examples 1-3 of a comparison. After soaking each sample into each above-mentioned refrigerant 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



1/6/06 



JP,2003-253067,A [DETAILED DESCRIPTION] 



Page 6 of 6 



in the hermetic container and leaving it at 25 degrees C for 70 hours, each sample was left at ejection and 150 
degrees C for 1 hour. What had O and a crack in some which did not have a crack in a rubber moldings was 
made into x. 

[0037] It is JIS about each sample of the oil seal obtained in the examples 1-3 of the performance test 3 
(compression set) above, and the examples 1-3 of a comparison. K With the measuring method based on 6262, 
if compressed with 25% of compressibility in the 150-degree C environment for 70 hours, and the compression 
set was measured. That to which O and a compression set exceeded 20% for that whose compression set was 
20% or less was made into x. A result is shown in a table 1 . 



[0038] 
A table 1] 
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[0039] 

[Effect of the Invention] The rubber constituent for refrigerator seals which has good seal nature, may have the 
outstanding resistance over a chlorofluocarbon system refrigerant by the above explanation so that clearly, and 
can strengthen adhesion with the metal member for seals more, and the seal for refrigerators using it can be 
offered. 



[Translation done ] 
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